The aim of this study is to describe the profile of neck pain patients in the local population and to investigate the efficacy of physiotherapy management of neck pain.
INTRODUCTION
Musculoskeletal pain is considered to be a major health problem affecting 90% of the general population 1 . Following lower back pain, neck pain (NP) is the second most common musculoskeletal problem encountered in clinical settings [2] [3] [4] . It has been estimated that 22-70% of the population experience NP at least once in their lifetime [5] [6] [7] [8] [9] . Forty-four percent of the patients presenting with acute NP will go on to develop chronic NP 10 . The prevalence of NP increases with age 1, 5 and it affects females more commonly than males 1,9 . A few epidemiological studies on NP have been conducted in Asian countries such as Hong Kong 11 , China 12, 13 , India 14 , Japan 15 , Thailand 16 and the Philippines 17 . Chan et al. 18 conducted a survey on musculoskeletal complaints involving the back, neck and upper limbs in Singapore and found that NP is the second most common type of musculoskeletal pain. However, the complete Proceedings of Singapore Healthcare  Volume 23  Number 3  2014 profile of people presenting with NP in Singapore has not been documented in the literature for the last decade. This data would be useful to clinicians in further understanding patient characteristics and therefore be able to more effectively treat them.' Neck pain is defined as the pain perceived arising from anywhere within the region bounded superiorly by the superior nucheal line, inferiorly by an imaginary transverse line through the tip of the first thoracic spinous process and laterally by sagittal places tangential to the lateral borders of the neck 19 . Neck pain may arise from diverse potential causes that include trauma (fractures/ whiplash injuries), infections, tumour, inflammation and congenital disorders. In the majority of patients, no serious underlying pathology can be identified and these patients are labelled as suffering from non-specific NP 20 . Predisposing risk factors for non-specific NP include age, gender, occupation, physical and mental stress, previous injury, work posture, psychosocial issues, work environment, cycling, previous history of back pain and sedentary life style 11, [21] [22] [23] [24] . These risk factors determine the chronicity, prognosis and recovery of NP. Neck pain guidelines suggest moderate evidence for the influence of the above-mentioned risk factors on the development of chronic NP 25 .
The chronicity of NP is classified into three stages; acute (0-3 weeks), sub-acute (4-12 weeks) and chronic (12 weeks and more) 10 . Prognostic factors play an important role in the recovery of NP patients. However, a review by Borghouts et al. found limited evidence in the relation between the prognostic factor and the outcome of NP patients 10 . Studies may not have been able to identify good prognostic factors because NP is not a homogenous clinical condition, and sub-grouping patients may be required to further enhance our ability to assess and manage patients effectively 26 .
There have been a few attempts to devise a classification system for NP patients. Wang et al. categorised patients into four sub-groups based on the area and source of symptoms 27 . Childs et al. 26 and Fritz et al. 28 classified patients into five treatment sub-groups: mobility, centralisation, exercise and conditioning, pain control, and headache. In addition to the above two classification systems, the International Classification of Functioning, Disability and Health (ICF) has also categorised NP patients into following: NP with mobility deficits, NP with headaches, NP with movement coordination impairments and NP with radiating pain. The ICF has also suggested combinations of treatments in each category that uniquely benefits patients, resulting in better outcomes 25 .
Several treatments have shown variable evidence in effectively treating NP: education, mobilisation, manipulation, exercise therapy, traction, modalities like shortwave diathermy and interferential therapy 29 . A Cochrane review indicates strong evidence for a multimodal approach in the treatment of NP 30 . A multimodal approach is described as a therapy with two or three treatment methods used to treat musculoskeletal conditions 30 .
The aims of this study are therefore to:
1. Describe the demographic profile of NP patients in a Singapore population attending physiotherapy services.
2. Investigate the efficacy of a multimodal physiotherapy management of NP.
METHODS
This study was conducted at the outpatient Musculoskeletal Physiotherapy Clinic (MSPC). Patients with NP as their primary symptom who attended physiotherapy from August 2010 to September 2011 were included in this study. Ethical approval was obtained from Centralised Institutional Review Board, Singapore.
The inclusion criteria consists of: Data from 91 patient records were identified after reviewing the inclusion and exclusion criteria. The information extracted from each case report are given in Table 1 .
The collected data were analysed with SPSS (IBM Corporation, Somers, NY). The profile of NP patients are presented descriptively (mean, 95% confidence intervals). The efficacy of physiotherapy management was determined by a paired t-test. Pain score using visual numerical pain (VNP) rating scale was analysed on the day of initial visit and the day of discharge. Patient-specific functional score (PSFS) was used to determine the functional improvements and was tested on the day of initial visit and the day of discharge. 
RESULTS
The majority (79%) of the NP patients were aged between 35-65 years, with 13.8% being above 65 years old. Males (55%) are more affected than female (45%). The majority of the patients were Chinese (83%); 6.4% were Malay, 7.4% were Indian and 3.2% of other ethnicities ( Fig. 1) Seventy percent of the total population attending therapy had non-traumatic NP; 30% of the population had traumatic NP, of which 11% was due to whiplash injuries (Table 3) . Within our sample, 69% had chronic (>12 weeks), 25% sub-acute and 6% acute NP ( Table 2) .
Forty-nine percent of the patients had unilateral NP, 20.2% central NP, 16% NP with shoulder pain, 12.8% had radiating pain to the upper limb and 2.1% had NP with headache ( Table 2) . A slump sitting posture was observed in 84% of the population, 10.5% had hyperlordotic posture and 5.3% had normal posture.
Postural education is a part of the multimodal approach. The posture education was given to patients along with other treatment approaches and the corrected posture was observed. However, the objective measure of corrected posture was not documented.
Thirty three per cent of the population were manual workers, 27% deskbound workers, 15% homemakers and retirees; drivers and teachers constituted a smaller proportion (Table 3) .
Following the ICF categories, 51.1% of our sample population reported NP with movement coordination, 30.9% NP with mobility deficit, 12.8% NP with radiating pain and 5.2% NP with headache. The severity of pain was higher in patients with headache (VNP score of 7), with the other sub-groups experiencing moderate pain (VNP score of 4).
A multimodal approach was used in treating all NP patients. This approach showed a significant decrease in the intensity of pain (VNP) within a mean duration of 4.3 physiotherapy sessions (p<0.001). The multimodal approach included manual therapy, exercise therapy, neural mobilisation, postural education, ergonomic advice, reassurance and patient education about the condition.
The physiotherapy intervention practiced is in alignment with the recommendations of ICF treatment approaches.
The PSFS showed an improvement in functions from 4 to 8.48 on a 10-point scale (0 being unable to perform the activity and 10 being able to perform the activity as before injury).
Pain intensity was identified in all case records. A significant decrease in pain intensity (VNP) from an average of 5.1 to 0.2 in an average of 4.3 physiotherapy sessions (p<0.001) was observed.
Only 28 records were found to have a complete PSFS score. These 28 patients showed functional improvement from a mean PSFS score from 4.0 to 8.4.
DISCUSSION
The purposes of this study were: (1) to describe the demographic profile of NP patients in Singapore and (2) to investigate the efficacy of physiotherapy management using multimodal treatment approach.
Neck pain in Singapore is more prevalent in the middle-aged group; similar to the situation observed in studies in other parts of the world 1,5,9 . We found a slightly higher incidence of NP in males contrary to the results of Bovim et al. 9 , who reported an incidence ratio in males to females of 1:2. This difference in the male to female ratio could be explained by the differences in the occupational tasks in our study. About half (48%) of the male patients with NP in this study were involved in manual occupational tasks, compared to only 15% for the female patients. A high percentage of female patients suffering from NP were either computer professionals (34%) or homemakers (32%). The latter proportion agrees with the results of Chan and Ho 18 ( Table 4) .
A majority (70%) of our study population had non-traumatic onset of NP. We thus hypothesise that postures adopted in different occupations may contribute to the symptom onset. Our study population included both white-collar and bluecollar workers. Our findings were similar to that of Chan and Ho, who found that musculoskeletal problems were highest in production workers (60.3%), followed by professionals/office workers (33.3%) and service workers (6.4%) in Singapore 18 .
Our study similarly found the top two categories of occupations with NP were manual workers (34%) and computer professionals (27%). Occupationspecific risk factors are thus thought to play a major role in the genesis of NP in Singapore. Traumatic causes such as road traffic accidents or collisions, falls or injuries that resulted in whiplash-associated disorder (an acceleration-deceleration injury to the neck) were found to contribute less (11%) to NP in our study population. This lower incidence could be due to fewer visitations of whiplash injury patients to the clinic or to a culturally less constructive illness behaviour. In a study of Australian patients, Balla found symptom amplification due to insurance and compensation issues 31 ; this is less evident in Singapore, but may be changing as a result of insurance companies beginning to also compensate for whiplash injuries. Nevertheless, we identified non-traumatic causes as the major contributor for NP patients seeking treatment at the MSPC.
Neck pain arising from non-traumatic causes implied that no serious pathology was identified, leading to its classification as non-specific NP. The risk factors that lead to the development of non-specific NP include age, gender, occupation, posture, physical and mental stress, previous injury, poor psychosocial work environment and sedentary lifestyle 11, [22] [23] [24] . We have established above that age, sex and occupation influences the occurrence of NP. This study also established a strong relationship between posture and the development of NP, with 84% of patients having a slouched sitting posture during objective assessment. Slouched sitting postures were measured by the distance from the chin to the sternal notch or by measurements taken between other specific anatomical landmarks like the tragus of the ear, the spinous process of C7 (seventh cervical vertebra), the acromion process, the greater trochanter, the anterior knee, the lateral malleolus against a vertical plumb line.
It has been well established that sitting for prolonged periods of time as such in front of the computer, reading, watching TV, driving or playing mahjong might result in increased activity of cervical extensor muscles and subsequently increase the compressive loading of the cervical spine leading to the development of NP 32 . Numerous studies have also identified a strong association between static neck posture and NP 32, 33 . Ariens et al. found that prolonged sitting at work for more than 95% of the total work time is a major risk factor for the development of NP 32 . Similarly, a study by Lau et al. found that a high prevalence of NP was noted among managers and professionals, suggesting posture as a major contributing factor to the increased incidence of NP 11 .
There has been a rapid infiltration of personal computers usage and the internet across all ages and sectors of the population in Singapore 34 . Advancements in visual display units like notebooks, subnotebooks and tablets are becoming widely used and the prolonged use of these devices in a sustained sitting posture becomes an important risk factor for the development of NP 33 . A local survey on computer usage in Singapore found that a higher proportion of users were found in the younger segment of the population 34 . Hence, early education on posture and ergonomics can prevent the occurrence of NP in later years. Risk factors such as a prior history of NP provides moderate evidence for recurrence of NP 25 . However, information on psychosocial issues like attitudes, beliefs, compensation, diagnosis, emotions, finances and work-related problems in the current sample was not adequately collected and we are unable to document the contribution of psychosocial factors in the incidence of NP.
Interestingly, the majority of the patients seeking physiotherapy at the MSPC appeared to be in the chronic stage (NP >12 weeks). This may suggest that patients tend to ignore the acute onset of NP unless the pain is severe. This ignoring of NP onset is instilled by factors such as lack of awareness about clinical treatments available, long waiting times to consult a physiotherapist, delay in the referral sources, and trying out of alternative treatment options such traditional Chinese medicine, acupuncture, traditional massages or chiropractic.
A study by Borghouts et al. found that infrequent visits of NP patients to general practitioners is due to patients considering their acute onset of NP as a smaller burden and the perceived the ability to manage it themselves 10 . However, expert opinion suggests that if acute pain is not managed well, it will persist and become chronic. An observational study conducted by Goh et al. on low back pain in Singapore showed that early referral to physiotherapy management was effective in the treatment of low back pain 35 . This conclusion can be extrapolated to local NP patients. It is highly desirable that early referral to physiotherapy be made so that early recovery of patients is possible (as noted here).
This study found that 48.9% of the study population had unilateral NP suggesting sustained or repeated mechanical loading of the dominant hand; this in turn leads to postural imbalance, causing unilateral NP. Thwaites and Walker-Bone found that the NP experienced by workers is frequently perceived on the side of the dominant arm 36 . Szeto et al. compared changes in median frequency of the neck and shoulder muscles in symptomatic and asymptomatic office workers and found altered motor control of the muscles at the symptomatic side 37 . Unilateral pain might be due to the static posture, speed and force of keyboard operation on the dominant side. We also found that 20% of the patients had centralised NP, 16% unilateral NP with shoulder pain, 12.8% NP with radicular pain and 2.1% NP with headache.
The evidence-based classification system for NP still remains unclear. Therefore, this study used the ICF classification system 25 to observe the clinical pattern and physiotherapy management in each category. The ICF categories are as follows; NP with mobility deficits, NP with headaches, NP with movement coordination impairments and NP with radiating pain. This study identified the majority of the local population as having NP with movement coordination impairment. This may suggest weakness or lack of endurance in the neck muscles. Alterations of cervical neuromuscular control can contribute to the development of chronic NP 38 , whose patients also showed greater manifestations of muscle fatigue 39 and reduced muscle endurance 40 . This implies that patients with chronic pain might have movement coordination impairment caused by cervical muscles with a higher fatigability and lower endurance. Our study found that 89% of NP patients classified with movement coordination impairment had a slouched sitting posture. We may infer that a slouched sitting posture may have caused a progressive loss of muscle strength and endurance, leading to chronic NP. Our results indicate that NP patients with headaches reported a greater pain intensity (VNP=7) compared to those of other categories (VNP=4). However, fewer sessions (<4) were needed to manage patients suffering from NP with headaches compared to other NP sufferers (that typically required 4-5 sessions).
A multimodal treatment approach is one that includes two or three treatment methods 32 and appears to be more effective in managing NP. 25 . Strong evidence for patient education and counselling was also provided by clinical practice guidelines 25 . Providing reassurance to the patients, ensuring there is no serious pathology and making each patient understand his/her own NP condition results in a complete recovery of the patient. Postural correction and ergonomic advice also provides a preventive approach in the recovery of patients with NP. The combination of all these treatments constituted a multimodal approach in the treatment of patients with NP. We found that this multimodal approach used on all patients is in line with current evidence-based management for NP 25 . The total number of sessions used to treat the NP patients is four to five, with pain being less than 0.5 in the VNP scale (p>0.001).
The authors have also found that the treatment provided by the therapist to each subgroup of patients is similar to the treatment approach prescribed by ICF classification system. Movement coordination was treated with mobilisation/ manipulation of the lower cervical joints and control exercises; mobility deficit was treated with mobilisation and stretching exercises; NP with radiating pain symptoms was treated with neural mobilisation and exercises; headache was treated with upper cervical mobilisation and exercise therapy 25 .
The limitations of this study are that although verbal numerical rating scale was used as an outcome measure for pain however, complete functional outcome measure like PSFS was not identified in all the records. The study was conducted at one hospital in Singapore, and the results cannot be generalised for the entire population. The ICF classification was used to identify the clinical course in each category of NP patients however the validity of this classification is yet to be determined.
CONCLUSION
Neck pain is a common problem in Singapore. It has been observed that a slouched sitting posture is common in NP occurrences. Patient education with regard to posture correction and ergonomic advice plays a key role in preventing the occurrence of NP across all ages. The multimodal approach is more effective in the management of NP irrespective of its chronicity. Applying the ICF classification system to the patients and tailoring the treatment plan to follow this classification yielded better clinical outcomes and may be used to subdivide NP patients in the clinical practice.
The results of our retrospective study indicates that the middle-aged sector of the population encounters the highest prevalence of neck pain. Many patients visited the physiotherapy clinic only when the NP had reached the chronic stage (>12 weeks after onset). The main origin of NP is insidious or non-traumatic.
Posture abnormalities were observed in the course of physiotherapy assessment and management of Proceedings of Singapore Healthcare  Volume 23  Number 3  2014 NP patients. We found that 84% of the study NP population had a slouched or slumped posture, making it likely that posture is a major risk factor for the incidence of NP. However, the limits of this study does not allow further investigation into the relationship between NP and posture.
